The puqmes of this study were to identzB the incidence of postural abnomlities of the thoracic, cemical, and shoulder regions in two age groups of healthy sub jects and to explore whether these abnormalities were associated with pain. Eightyeight healthy subjects, aged 20 to 50 years, were asked to answer a pain question- 
Postural education and assessments are a part of physical therapy education and clinical practice. The importance of normal upright posture has been proposed since the early 1900s when it was described as a state of balance requiring minimal muscular effort to maintain.lf2 Attempts were made to define ideal posture by alignment of significant landmarks such as the acromial process o r the malleolus o r by general body positions such as an upright position with nonexaggerated back curves, but there was little standardization of methods of measuring p0sture.l~3-~ 26 / 425
Physical Therapyflolume 72, Number 6/June 1992 Today, proper posture is still believed to be a state of musculoskeletal balance that involves a minimal amount of stress or strain to the body.8 A standard for normal alignment as described by Kendall and McCreary8 is frequently used by physical therapists. The pou~ts of reference consisting of the lobe of the ear, the seventh cemical vertebra, the acromial process, the greater trochanter, just anterior to midline of the knee, and slightly anterior to the lateral malleolus form a theoretical line around which the body is balanced in perfect skeletal alignment, yielding equal weight distribution and maximum joint stability.
Several studies"' have documented a high incidence of postural abnormalities in a given population; however, methods of postural measurement were poorly defined. Abnormalities noted have included forward head, rounded shoulders, excessive thoracic kyphosis and lumbar lordosis, and asymmetrical shoulder heights (CA Oatis, personal communication, The Philadelphia Institute for Physical Therapy; October 23, 1986 ).+7s9911-17
The question remains as to what is the importance of maintaining normal postural alignment. Deviation from what is described as normal alignment suggests a system of imbalance, or abnormal strain on the musculoskeletal system. It has been suggested that conditions such as primary scapu1oc:ostal syndrome occur in middle-aged individuals whose posture has deteriorated.18 Imbalances have been causally implicated in injury and pain; however, these findings have not been documented by controlled studies of such relationships.* Based on the concept that postural abnormalities cause pain and injury, postural education and correction have been used as treatment approaches for alleviating pain.2,5,8,1>15,'9.22,2~26 We believe, however, that the use of posture correction as a treatment approach must be justified by controlled studies that identify a specific link between postural abnormalities and pain.
The purposes of this study were (1) to document the incidence and severity of postural abnormalities in two age groups of healthy subjects and (2) to determine whether these abnormalities are associated with pain. In this study, we investigated posture and pain in the thoracocemical-shoulder VCS) region. We hypothesized that the incidence of postural abnormalities would be high, especially in an older population, and that a correlational relationship would exist between the severity of postural abnormality and the incidence, severity, and frequency of pain.
Method

Subjects
The sample consisted of 88 healthy volunteers (41 men and 47 women). Subjects were divided into two age groups in order to compare the younger subjects with the older subjects. Fifty-eight subjects were in the 20-to 35-year-old group @=25 years, SD=6.3 years), and 30 subjects were in the 36-to 50-year-old group @= 47 years, SD=2.6 years). These categories were chosen because it has been suggested that the effects of poor posture might be cumulative and therefore might increase in severity after the age of 35 years.l8 A sarnple of convenience was used, with no attempt at random selection. All s u b jects signed informed consent forms before participation. To control for the possible effects of growth on posture, persons younger than 20 years of age were excluded. In order to prevent bias, both physical therapy pmfessionals and students were excluded because of their knowledge of correct postural alignment. Also excluded were persons with a medical history of idiopathic scoliosis and persons with a corrected leg-length discrepancy. Physical TherapyNolume 72, Number 6/June 1992 Procedure A pain questionnaire designed by the experimenters (Appendk) was used to determine the location, frequency, and perceived severity of any pain in specific areas of the TCS region as identified on a body diagram pig. 1). Subjects were asked to identlfy their name, age, gender, occupation, handedness, and any history of scoliosis or other skeletal problems of which they were aware. Subjects were questioned regarding the frequency and severity of pain experienced in the right and left anterior thorax, right and left posterior neck, right and left shoulders, interscapular regions, and head. Subjects were asked to grade any pain experienced during a typical day while at rest or during sitting, standing, or activity, with contact sports excluded. A numerical rating scale with grades of 0 to 10 was chosen because it was similar to a scale used to obtain reliable and easily understood measurements of pain severity.27 Data from the pain scale were classified operationally as follows: O=no pain, 1-3=mild pain, 4-7= moderate pain, and 8-lO=severe pain. A four-point pain frequency scale was also included, using the following operational definitions: never, rarely (once a month or less), occasionally (2-3 times a month), or frequently (1-3 times a week or more). Duration of pain was not specifically addressed in the questionnaire.
Posture was assessed by the three experimenters with subjects standing comfortably and quietly in front of and alongside a plumb line suspended from the ceiling. Subjects were asked to wear a bathing suit or other appropriate attire to adequately expose the areas in the TCS region necessary to perform a posture evaluation using the following landmarks: the lobe of the ear, the seventh cemical vertebra, the acromial process, the thoracic spine, and the lateral malllus. Nonnal posture, as defined by Kendall and McCreary? is a vertical line passing through the lobe of the ear, the seventh cemical vertebra, the acmmial process, the greater trochanter, just anterior to the midline of with an experienced clinical therapist (15 years' experience and instructor the knee, and slightly anterior to the moderate deviations were grouped as lateral malleolus. As viewed from the moderate (posterior border of landsagittal plane, forward-head position mark in line with or displaced up to (anterior deviation of the head as 1 cm anterior to the plumb line) and observed at the lobe of the ear), assigned a grade of 2, and moderate+ rounded shoulders (anterior displaceand severe deviations were grouped ment of the acromion), and increased as severe (posterior border of bony thoracic kyphosis (an increase in the landmark displaced > 1 cm beyond convexity of the thoracic spine) were the plumb line) and assigned a grade observed from the left and right. Posof 3. Kyphosis was qualitatively asturd abnormalities were operationally sessed as WNL, moderate, or severe, defined on a six-point severity scale with no specific operational definias follows: normal=O, mild= 1, tions, as is typically done in our clinic mild + = 2, moderate = 3, moderwith measures having established inate+ =4, and severe=5. For purposes terrater and intrarater reliability. of analysis, postures of forward head and rounded shoulders graded as normal and mild were considered to be within normal limits (WNL) (center of landmark in line with or up to 1 cm anterior to the plumb line) and assigned a grade of 1, mild+ and
Data Analysis
Prior to initiation of the study, a training session to establish procedures and techniques for assessing posture was undertaken by the experimenters of posture and biomechanics). The experienced clinician served as a criterion for comparison.
Cohen's Kappa coefficients were used to determine intrarater and interrater reliability in rating postural severity for each subject. Intrarater reliability was established by the three experimenters using 10 subjects who were reassessed in random order. Interrater reliability was established using 5 subjects who were assessed by the three experimenters and the experienced clinician. Cohen's Kappa for intrarater reliability in assessment of postural severity by the three experimenters was established at .825. The Kappa for interrater reliability of the three experimenters and the experienced clinician was established at .611. Criteria for reliability have been defined as follows: <O (poor), 0 to .20 (slight), .21 to .40 (fair), .41 to .60 (moderate), .61 to .80 (substantial), and .81 to 1.00 (almost perfect).28 Experimenters acted independently in gathering data for the study once reliability was established.
Frequency counts and percentages were used to determine the incidence of postural abnormalities in the two age groups (Fig. 2) . Spearman rank-order correlations were used to relate the severity of postural deformity for forward head, kyphosis, and rounded shoulders to the severity and frequency of pain in the TCS region as indicated by a body diagram (Fig. 1) . Chi-square analysis was used to determine whether the difference in incidence of postural abnormalities in the two different age groups was significant (Pc.05) (Fig. 2) . Chi-square analysis was also used to determine whether there was a relationship between incidence of postural abnormality and incidence of pain (P<.05). Frequency counts were made to determine the incidence of persons in each postural category (ie, WNL, moderate, and severe) experiencing any degree of pain (persons reporting severity levels of >0), regardless of frequency or severity. If inciPhysical TherapyRolume 72, Number 6June 1332 Based on Kendall and McCreary's criteria for normal posture, Figure 2 shows that the majority of the sample had some degree of postural abnormality in the TCS region, with the greatest percentage being in the moderate category for forward-head position and right and left rounded shoulders. The incidence of postural abnormality in the TCS region was as follows: forward head = 66%, kyp hosis=38%, right rounded shoulder= 73%, and left rounded shoulder=&%.
Chi-square analysis revealed no significant difference in the incidence of deformity between age groups for each postural categoIy (P< .05, rows = 2, columns=3, df= 2). Further analyses, including chi-square analysis and frequency counts used in graphing, were therefore performed, grouping the data for both age categories to increase the power of analysis.
Spearman rank-order correlation to assess the relationship between severity of postural abnormality and the variables of pain frequency and pain severity revealed no difference. The correlations ranged from .OO to .46
for the younger subjects and from .OO to .30 for the older subjects.
The incidence of pain increased in the subjects with more severe postural abnormalities (Figs. 3-5 ). Some subjects in the WNL category, however, also reported pain. Chi-square analysis revealed a significant d8er-ence (x2 critical=6, df = 2, P < . 
SEVERE FH
A large percentage of the subjects in this study displayed some degree of postural abnormality in the cervical, shoulder, and upper-back region. Sedentary habits, poorly equipped work sites that result in prolonged positioning in poor postural alignment, and lack of postural awareness may be partly responsible for this finding.
It was expected that the severity of postural abnormalities would be greater in an older population as compared with a younger population.
Habits of "falling into gravity" are proposed to become exacerbated with advancing age.18 There was no significant difference, however, between the two age groups in this study. There fects of age on posture remain an tionship was not found between rounded shoulders and pectoral pain or between rounded shoulders and shoulder pain in these subjects. The results indicate that the subjects in important area for investigation bethis study with more severe postural cause the postural abnormalities seen abnormalities experience a higher in a younger population may be more incidence of pain at some level for amenable to change. A longitudinal the above-mentioned categories. study may better assess the relation- rience some discomfort and may not Physical TherapyNolume 72, Number 6lJune 1992 report this discomfort on a pain questionnaire. It may be of value in subsequent studies to replace the word "pain" with "discomfort" in order to elicit a more inclusive response from subjects. In this study, any pain that was reported on the questionnaire was considered to be worth noting and was therefore incorporated into the frequency analysis of pain.
establish what the relationships are between postural intervention and pain reduction in order to justlfy the common intervention of postural correction and exercise used in the clinic. Additional research in the area of quantifying postural abnormalities would also be beneficial in establishing what relationships d o exist.
Although a relationship between pain frequency and severity and the severity of postural abnormalities was not supported, chi-square analysis did reveal a significant increase in the incidence of pain in persons with the most severe postural abnormalities. This finding suggests that persons with more severe postural abnormalities are more likely to experience pain than are those with less severe abnornlalities. Causality, however, cannot be shown, and the possibility exists that the posture was the result, rather than the cause, of the pain.
In the group of subjects studied, it is apparent that the ideal postural alignment described by Kendall and McCreary" was uncommon. Some persons might believe that we are being unrealistic in our standards and that ideal postural alignment must therefore be redefined based on what is observed as common. We propose rather that therapists continue to strive fix-ideal alignment because the results of this study suggest that postural abnormality is associated with pain. The converse must also be considered, however, in that pain may also be the cause of poor postural alignment. Further studies are needed to clarify these issues.
This study establishes a relationship between severity of postural abnormality and incidence of pain in the cervical, thoracic, and shoulder regions. Further study is needed, however, to determine whether exercise can change posture and whether improving postural alignment can alter the incidence of pain. It is essential to A high incidence of postural abnormalities (forward head=66%, kyphosis=38%, right rounded shoulder= 73%, left rounded shoulder=66%) was observed in the TCS region in a group of healthy subjects between the ages of 20 and 50 years. A relationship between the severity of postural deviations and the severity and frequency of pain in the TCS region was not found. A significantly higher incidence of pain, however, was found in subjects with more severe postural abnormalities. Further research is warranted based on these findings. Circle the numbers and letters below that best describe any pain you may experience during the day when at rest or during sitting, standing, or any activities (eg, running, typing). Circling "rarely" under frequency and " 0 under severii will be equivalent to an answer of "never." 
